Oversized toad resistor reduces both plate voltage and current, 
yet gives gain of almost 2000 times By howard burgess 



HAVE you ever put an amplifier on a 
starvation diet? It's almost unbe- 
lievable how much gain an ordinary tube 
can turn out when it gets really "hun- 
gry." Special circuits, sometimes known 
as "starved circuits'* because of their 
very low plate voltages, have been de- 
signed for just this purpose and are 
among the oddities of electronics. 

Few other types of amplifier circuits 
can do so much with so few parts. For 
example, a two-tube audio amplifier 
using "starved" circuitry can give volt- 
age gains in excess of 50,000 with only 
4 resistors and 2 capacitors; this prob- 
ably qualifies it as one of today's best 
bargains. The little starved-circuit amp- 
lifier to be described here will give you 
a good idea of what can be done. 

Theory. Those who like to know the 
"why*' before they build should start by 
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^ ¥ high gain but limited 
frequency response > a use- 
ful combination for signal trac- 
ing and speech amplification, 
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High value of plate load resis- 
tor R2 is key to "starved cir- 
cuit" of Vt< Shaded components 
at left in schematic comprise 
optional gam control circuit. 



-PARTS LJST- 



Cl 50-ju/,, 50-volt electrolytic capocitor 
C2- -U.25-vf.. 2 00 VOlt paper Ctipodtor 
Jl —f'fitmo jticf* 

Rl Yi-watt resistor 

R2- -4.3-mcitolriit, l A-tvult resist or 

R3 — 390-offoi, 1-ivatt resistor 

R4 6S0-aIim, I -waff resist or 

R5- 5 00 ,000-0 hm potent rooteter t audio f viper 

Tl— -Out put t r fix former ; primary. 3 OHO ohm*; 
secondary, 3.2 ohms ( Knight 62GQ6 4 or equiv- 
alent ) 

Vi 6AU6 tube 

V2—6AQ5 tithe 

1- — 5 f4 " # 3" x 2W aluminum box (bud CU- 

3006A or conhalcot) 
Misc. — Ifaithtatr, to he sockets, etc. 




The author's model was 
constructed in a fairly large 
box, with standard-sized components 
Your version can be smaller, if you wish. 



looking at the data sheets for a 6AU6 
pentode. This tube gives a gain of about 
300 with a 250-volt plate supply; and if 
the voltage is reduced to 100, the gain 
may fall as low as 110. If the screen 
and plate voltages are reduced to about 
15 volts, however, the gain may go up to 
well over 2000 under the right circuit 
conditions. 

One of the seerets of achieving this 
high gain is the use of a very large 
plate resistor. The signal voltage de- 



veloped across a 10-megohm plate re- 
sistor, for instance, becomes quite high 
for even a very small plate current. 

Starved circuits should not be con- 
fused with circuits using 12-volt plate 
tubes, by the way. The gain of a true 
starved circuit depends on the use of 
several hundred volts dropped across the 
plate load resistor. 

The Circuit. The schematic diagram 
shows the extreme simplicity which can 
be designed into a starved-circuit amp- 



Two possible applications for starved circuit amplifier; modulating low powered 
transmitter (left, below): and amplifying output of small crystal receiver (right). 
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lifter. Almost any of the common tubes 
can be vised if slight changes in c ire nil 
values are made; some tubes, of course, 
will give more gain than others. Two 
verv common types are vised here — the 
6AU6 pentode (VI) and the 6AQ5 beam 
power avidio tube (V2), 

One of the main points of interest in 
this circuit is the direct coupling from 
the plate of the 6AU6 to the control grid 
of the 6AQ5 + It is possible to elimi- 
nate the usual coupling capacitor and 
grid resistor because the plate of Vl 
is only about 17 volts above ground. The 
grid of V2 has a comfortable value of 
negative bias even though it is tied to 
the plate of VI — because V&'s cathode is 
about 32 volts above ground. 

It was found by experiment that VI 
works very well with about 20 volts 
on its screen. This voltage could have 
been taken from the plate supply, in the 
ordinary way, with a dropping resistor 
and bypass capacitor. Instead, however, 
the screen grid is tied to a point on 
the cathode resistance of V2 about 20 
volts above ground —so no bypass capac- 
itor is needed for the screen grid. 

The schematic diagram shows two 

July, 1961 



fixed resistors (RS and R ! t) with a total 
value of 1070 ohms in the cathode cir- 
cuit of V2. If you like to experiment 
however, you might replace these re- 
sistors with a 1000-ohm, 2-watt poten- 
tiometer. The screen grid of VI could 
be connected to the slider arm. Adjust- 
ing this arm would vary the value of the 
screen voltage on V 1, which in turn could 
be used to control the amount of plate 
current in V T £. 

Control grid bias for VI is furnished 
by the so-called "contact" potential 
which is developed across resistor Rl. 
This allows the cathode of VI to be 
grounded, eliminating another resistor 
and bypass capacitor which are usually 
necessary, 

Potentiometer R5 and capacitor C2 
constitute an optional gain control cir- 
cuit; the capacitor must be used even if 
the gain control circuit is not, in order to 
avoid loss of bias on VI. 

We have now "thrown away" almost 
as many resistors and capacitors as we 
have kept With fewer components, the 
amplifier circuit is easier to manipulate, 
It would be no problem now for the ex- 
(Continued on page 115) 
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Starved Circuit Amplifier 

(Continued from page 71) 

penmentally minded builder to alter the 
characteristics of the unit with a few 
simple resistor changes. 

Frequency Response. Of course, no 
amplifier offers everything, and starved 
circuit units are no exception. Though 
these amplifiers are long on gain, they 
are somewhat short on high-frequency 
response, 

In this particular circuit, the gain is 
between 25,000 and 30,000, but the 
upper frequency limit is between 2500 
and 3000 cycles. Although a frequency 
range of 50-2500 cycles may not appeal 
to the hi-fi enthusiast, it covers the most 
common voice frequencies and is ideal 
for communications or intercom work, 
Under certain circuit conditions it will 
be found that the audio level is almost 
self-limiting, and no clipping is intro- 
duced. 

The upper frequency limit of the am- 
plifier can be increased by reducing the 
resistance of R2 t though the gain will 
suffer. Since direct coupling is used be- 
tween the tubes, just about the only 
limits to the low- frequency response are 
the sizes of 01 and €2 and the character- 
istics of the output transformer (Tl). 

Uses. The starved -circuit amplifier 
can be used as a very sensitive signal 
tracer or voice amplifier. It has suf- 
ficient gain to operate from a low-level 
microphone and can serve as a low- 
power modulator, a driver for a higher 
power modulator, or an intercom ampli- 
fier. Since the circuit is adaptable to 
miniaturization, many other uses will 
suggest themselves. The minimum of 
construction involved won't upset any- 
body's time or parts budget. 
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